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(54) INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an internal combustion engine 
excellent in fuel economy and exhaust emission purification 
performance by expanding operation range where compression 
selfHgnttion and combustion is enabled. 

SOLUTION: A fractionating apparatus 9 separates fuel in a main 
gasoline tank 8 into high octane fuel and low octane fuel to be 
reserved in sub-tanks 10, 11, respectively. The high octane fuel and 
the low octane fuel are fed to a fuel injection valve 17 by a 
high-pressure intermittent pump 16 and variable pressure pump 15, 
respectively. In an operation range judgement section 2 in an ECU 1, 
an operation range is determined based on the number of revolution 
and load. In a fuel mixture ratio determination section 3, proportion 
(mixture ratio) of a plural types of fuel is determined based on the 
operation range and remaining amount indicated by respective 
remaining amount meters 12, 13. According to the mixture ratio, 
pressures for a high-pressure intermittent pump control section 5 and 
a variable pressure pump control section 6 are controlled, and the 
mixture ratio of the high octane fuel and low octane fuel which are 
injected from the fuel injection valve 17 is changed. 
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©■tn-enoaasrttta-rs (s 1 2) . 

[0 0 8 2 ] 5H5fiS«»«i:(7)*R»a*» EP^nM 

■T<& (SI 4) . «/h*SM I N<t0#frtn«, 
»JK©«Sfio^.«rflEfflUT (S 1 6) , ie(8«l:*Ei: 

tc/vi'^&'f * >^£»5rr*fc«>K«j$$n2> s 2 6 

[0 0 8 3] S 1 4 <©*»J^T5HEfi«»JC<0«S»««*« 

±tfS«fc3tC*8»©3p>y 1 5, 16£fB»L(S2 
0) , 5Ife««»JCco«»*«lt3tars^5^**J«r-5 
(S 2 2) . 5HS««»I6©«S»©»B«^«^«€:± 

[0 0 8 4] S 2 2©*J5£tC43l5T, ®efiS«*fJS<B*R 
SI (S2 4) , 5ieffl«*«giJLT (S 2 6) , Mfe 
f«^ffi©il 0 (a) <D;Vl>7&<1 *>#&&7£T 

8) / U^->t5. 

[0 0 8 5] S 2 6<DmfeX. Ififi^BTSnH 
(b) C0/\VUy^<^>^^:IS^UT (S3 0) , U 9 
[0 0 8 6] S 2 2CD^J^tw*5^T, 5S*te««*HS<Z>*R 

ffiffl-rs«t'5BC:*K3|BKD3S>7 r l 5, 16$I«»L (S3 
2) , i^c?6,«^cK«fflOia«<0A;uy^>r 5>ifC*S 
010 (d) (D/Wff'f =i>>?\zmj£.'tZ>ti£L*>\Z>X 
E«3*cfi**lii"ALr (S3 4) , >J^->-T^o 
[0 0 8 7 ] S 1 0 oae««*JietCi5^T, A 1 Xfcfc 

fcore* 2r><0-y-y^>^oae«fff$:tt^ 

»*£tttti"f* (S 4 0) . 

[0088] ^n^ft<DV7$>$<Dmmmm 

chi/MM I N££ it (S4 2) , -^oo^ftcT)^ 
(r^>yi 5, 1 6&»J«"TS (S4 4) . S4 

^ (S4 6) . ^LT, SIGIBWSrWSiJLT (S4 

8) , A lt?fcn«S 3 4^»^Tik?EjS3k«Rtt6ffl<0» 




BIO (c) (DWJf'f *>#\zWC&\sT (S 5 

o) , 'j*->-r*. 

[0 0 8 9 ] £JL±, (3 4 K^L;fc«fc5tCfHflrr*£ t(D 

jUL'Xt&mtL* ^ncDmmx*>mmx%z>m&m®x 

C0 0 9 0] ft, 2rx75-9-^>^©3a«€:M I N«<h 

5 : 5 5^111, 38*«£«jELfcte£«JHLT*> 

1 3 Q r. tLfct^ 

^«S»aaS:?«^^^><l5*8»afiS:0. 9Qh, 

[0 0 9 1 ] i5/ci:^Li7H *ll%?&fficz>ftn&:ftl 
[0 0 9 2] 1^5t*i5^T, £?\ l§MER43j;tfftffif£ 

ux3ie«i«©*ijjsij&?T^ (s i o 2) . si&««a*c 
t^ofct^ cs i 04) \* % m7~j&z> 0 

&£iZr>tzh% (SI 0 6) B6^»5. 

[0 0 9 3] Se««*Hi-j*no*SS»Tt>?iJfflBjHE)S:A 
lXliA2©««iftofc«!:S (SI 0 8) , 2ZXD-& 
^>^©3a«fh*K*ffi ? T*Bfia«^ttHir-5 (S 
1 1 0) o ^liTM*0*R»3afi<ht>*c«/hlBa[<7)afi 

(MIN) <t0t>*^^,i:35&^*ij^-rs (s 1 1 
2) . 

[0 0 9 4] SS*^^>flfi«8»0)gi«^*/MEJKJ;r) 

^ttttnw (s 1 1 4) i&*&*>miitm<Dfr&mo& 

$rli5BEr B 1^^>yco^®/£^cfc0^:«S(C±tf^ (S 1 1 
6) . fLT, SB*7I, EE«itfc«i:\ ffi 




4$0fl 2001-50070 



(S 1 3 6) , 'J 

[0 0 9 5] S 1 1 2 ©*Jj£l;:;fe^T, £%&(D«5»S 
«tt)tC«/MSK<7)»«<t0*Wntf (S120) , 2 
O(7)1t'^^>i7(DH«it<0J&^4i$Jt'<* (S 1 2 

2) o &*??>mmn<Dmm&g>rtti& (s 1 2 

£_htf (S 1 2 6) , S 1 3 6^-5. 
[0 0 9 6] S 1 2 2<DtttSt\Z&\,*T* K^^XMR 

m<Dmkfr&fttu& (s i 2 8) , i&*&*>mi&n<o 

T3^JE£^>:/OJE^£Ttf (S 1 3 0) , S 1 3 
[0 0 9 7] S 1 1 2 CD^CT&UT, >ffi«S 

■»oa«^«/Mss<fcot>^fefrtn« (s i 3 2) . is 

y^oimmmx^Q&Ttfx (s 1 3 4) , s 1 3 6^ 
[0098] :^it, ^n<DjfKmx$>&m~zjmteA 

[0099] ^ mm&mm&. mm-rn^mmm^ 

&m<D&^Mm<Di#ttm&&&<&z>£5\zWtl£.l, 
[0 10 0] ClO<fc.5^«fi©«0#AftgWi:raiiS{c, 

t & e> ^ u *6 s 66 e» n v y y tc «6 1 i $*j n t s . 

[0 10 1] #{c, B3^ii5ftffifee*^jl!8flS««B»r 

[0 10 2] H6(i, ^W*«B(C»-5i:€r<D(WWl7D 
fcU, C051G««B«CfiIl*IB*^T, i^5^ 

[0 10 3] cntZj^UT, ^O^^T'tiSSSr^C^iC 




[0 10 4] ciofca&j;:* A;u;/^<5>^£frjfflL 

co i o 5] H6t*5iiT, mmm&tm*i7&>mm 

\Z* &?2^V1)-7* I, (S14 

0) , ^<O*B»a*i:«/MSlS0!)a« (M I N) <h£ 
Jfc«rtS (SI 4 2) o fi3*-^^>flfi«S3|SK3Da«^«/h 
ISK.fcOfc^fcW'tltf (SI 4 4) , iB^-d7^>flfi*Kfl- 

(cTtfa (SI 4 8) . ^IT, eE»5W»Jft*fT-5fc 
«*g;tf o \z. fflRJfcjWfiK 

(s i 5 o) , y >-r*. 

[0 10 6] S 1 4 2<Z>Jt«K:i3liT, if^cDBISi 
fe(C*/MBJS©»*J:Q*Wntf (S 1 4 6) , S.l 4 
8 

[0 10 7] S1420Jt^i^UT, S5^-^^>ffi*B 
»Og|«^«/ME«<fc 0 fc^&ttntf (S 1 5 2) , {£ 

5 4) „ 2fc^-C, ift*^^>ffi*S»coaiS^*/MSaffco 
a«KT-TiS*LTt^3&^fa^$««b (S 1 5 

6) , Jf^LT^fcttntf* (S 1 5 8) . 

$MiEW^#>y<b3aHffi*«fc0fe*B«c:±^T (Si 

6 0) , ^jS^c««Sr*5^^:^fc«){c. «S*X*3&« 
i!>a<a:S«fc'5«c, l£«Jt -Sic, pJXA;U 

5>y«*»^«-^tAik«#t*ffl*UT (S 
16 2), U^ — >"T*. 

[0 10 8] S 1 5 6©W^T. «*LT^ntf (S 1 
6 4) , ^<B3:*c&iKi*»J^£l6#L (S 1 6 6) , § 

E£mttt>*J:01&<fc2>jLz>\z. pJ^AVP:/^ 5 
>^«*J&^fi^*a*LT (SI 6 8) , 'J 

[0 10 9] iie««^ig3©iB«c(c*B$M* 
^>ffi*S»3&«*<ffi*$n*c itches. -c^^^o^J 

[oiio] *>u fi*^-^>fiffi«s»©a«^*e^i; 
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[oni] Kfi^-^^><ffi«»o!)«*^«/h 
co 1 1 2] ^nTfefi*^^>«5*s»oa«3&«isiau 

ix >*?*mttzi±Z>££*>\z. aB^I^«6»l, 
t # * <t o u m 7L tf 2 4 £ o t> m V >M I C * <fc 3 t Z -r 
[0 1 13) C©«Sg-eH*OS^iiB^^^>flfij|RS*. 

[oii4] m7\z^x. mmm&&i&*&#>mm 

*^2r>©^^>^©*R»a**ttHJL, (S 1 7 
0) . iBS*0«»3SSi«/MBff©3aj| (M I N) 

it«-r-5 (s i 7 2) . m*&*>mM&<Dmm&&* 

Hft«t0 fe^fe^ntf (S 1 7 4) , ft*^>««fi. 
(C±^ (S 1 7 8) . ^LT, ae»ik*«l*ff'5fc 

(s i 8 o) , 'j^->n. 

[0 115] S 1 7 2<Bifc<£tC;l3^T, ^ficoaii 
t>(C*/MBK©a««tO*ttn« (S 1 7 6) , S 1 7 
8^»S. 

[0 116] S 1 7 2(Ott:«K:43^T, fi*i7^>filfi*8 

»<^a«?&<«/Msa[ctt)t)^>a:frtntf (s 1 8 2) , ^ 

#>^tcJ;S«^^^>ffl«»o«j&JE$:Ttf'6 (SI 
8 4) . ^:^T, (S^^^>flfi«S»oa*^«/jN|EJt<3r) 

SiWTT'li^LT^^^t^^^JSL (S 1 8 




6) , «*LT^fc«-fttf (SI 8 8) , SG^^lHffi 
&mf£mX#>y<D?$%fctj£K)*>l : tfT (S 1 9 

0) , ikfe&'XMm&teZ-tjioltibiz* kb*/****^ 

*<5>^««»S«*ij«ik«#t*m*LT (SI 
9 2) , 'J^->t-5. 

[0 117] S 1 8 6<Dm^X\ «*l,T^ft« (S 1 
9 4) , *©*£<&»«#9J&£i»#l, (S196), s 

'XfeMfiTF&thJjLT (S 1 9 8) , D^ — >"T£> Q 

[0118] $ifzm^Lte^&, ^Tn<Dm&mmz$=> 

^T-*k SMHC±D*ft^ft©«m<0««;&^ 

V7&>#izta$iz>z£&mjk'v&2>. 
[o i i 9] .€tiseffi«7?*e^i;a65£«e)& 

[0 12 0] B^L&^a*, #3<E««fc:45H 

[0 12 1] ZKOcfc^frLT, x>v*><0j£|£ffi«^t;: 
^l:i;oTS^n^> 2 

srffiti»tts.<h*t*. *<t>v7$>&ftommm\z& o 

[0 12 2] B8H *SUfi^lB©rt*B*H€:*|ilg(C«: 
SIT, gfft^ji* (Hl<0flf^2 1) 

[0123] HHtrisuiT, m^mn<D^m/^^-> 
%tmn$>->T*$>z> 0 ? >ffimm&&mx%tei> 
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0, b;U47<ET£«l^ ffl««l:|H|l?©in»**ttS:»T^ 

[0 12 4] ^^cg^3§«chLTii^c0gKj^^*lc 
tt*.T&«niJ«&i«« (CVT) 7^ 

9 >mmn\zi j iz.T&*$ $> >ffimM&mmTz>m<D b 

[0 12 5] Z<D£o\Z. gi^liti^^t^i 
[0 12 6] MiC, ±fEH^C0^t'^^Tti, 

mmz&VTm>#i'tz>m&vimisit&. .21^^ 

>^mwcm^xmnmmmzmm^m^i,T^^K 
[0127] &iz. w9<Dm#mmw&&m\sXft&& 

[0 12 8] #BSI9te, ^r-7 4 0f*Jt;:2&<£> bU-i 
4 1 £ 4 2 ^KK41i:42 tlte-^ft^'n 

*»4 1 At4 2 Afr-en-etiBfs^n-s. *-f>#y 

U >^>^ 8 <Z># y U >ttfiJE#>y 5 2 ^iT^r- 
7,4 0F*3O hK 4 1 £4 2.<0fHt£0Wa£ft*. 

4 1 £4 2I^-X4 0rtK±T:*ft«ClER3ftfc^ 
h4 3£:frLT5»ffi-r-5. 

[0129] <ir-7 4 0 0±M^H*S»OiK«^«»€: 
^^bT^l9tii-r£iiD4 5a*»WE>ft<3. 

wom-rmp4 6^Rtte>n5. an 4 s^ssKaj-ra 
fi*jftj«»^aM*:«2s?&?&5aiai4 7T»ai$n, «-fbu 

T<Dh\s-i 4 2&$&&nitmm£i8.#<Dmmz&p b 

5 3 5r^UT^r-^4 OcOi^SIC^c^O, USD 4 6**6 

[0 13 0] tr— 74 0rt(OffliS*fi|»-rsfc«&tw> v~ 
— 74 OP^c^TffliJcD M/-f 4 2 c^TyjlC^X— ^ 4 8 
4 9 ft*. ^^X-^4 8(C«3> h 

n-^ 1 IwfflWSftSVFfflWttO 5 0^Ltx>y 
>2 0^3^M^)o »ai«lC«7LTX>v?>2 




[0131] £fc«j»g4 9\$mm\zmm,2ntzmn-<D 

— ^ 1 (cA^^n^o 3> hD-7 l JifflK-fe>it5 1 
©«ttifflJStcS^*«^Dy MU5 0<D|»K<t:«lBiSS 

4 9 ^OffiS^SsffiT^ CI £ \ZX 0 , 4r— X 4 0 F^RF? 

[0132] AfrfcHCte, X>i^> 2 0 «)JS»S#t3ta, 

l>y>2 0©8«»78H ^X-^4 
8<Dft»lC«fcO#Bfi«£«jrrs. 7i?l^4 80 

[0 13 3] COcfc^tCbX, ^— X4 Ort*0UAtf8 

[0 13 4] ffi*,«J5£#<Z)a#tt^ h4 3^6^-X 
4 O.rtfJi^ftftb* — 8Btt£tin4 S^fcSMJU — 
mt±<D hK4 1 hK41 JC/r£o#:?£# 

£»»LTiBtffc;U hK41 a>fir@^Ss4 1 a fC^T 
»S*»4 1 a^^t>»llT^0, C©t 

[0 13 5] — T©hK4 2 t:ii^-7 4 OrtH 
*3&>nfe*VU> + ©«»j«JBS»^fc*-5.. fit, K 
U-f 4 2 35^*^nfcK*j«j5R»(Da!<*:li^i7. K 5 3 £ 
ffl^T^r— X4 0CDlS€:5i^TUiP4-6^6atm-r-5. 

[0 13 6] K*^^>««S»€:BfS"r-51^^>^ 1 
0 KfcMS:*^* >flfi*R»©B?a*$ttaT5B s ««H- 1 
2OTR0#«-S*u *BSnfc8»|fBimtlxT 
. a> hn»7 1 t;:A£>£n£, <S*^>fl5*»£g?g 
TZ>V7$>>t7 1 1 fctti£*^>«*»©IH»£« 

m-r-5fifa*ffn 3*^Df*tte»n, «ai;*n*:BiB*B 
[o i 3 7] wzmi i ^tiit, *yu>^»Bt*3 

«U #a»9«)fttoO«C>'U*y;US:ffil^»||tgl 2 

[0 13 8] ^yu>**v'j*y;ufc«-r-5<h. #yy 
*$n, aoo#yu>(7)3i-i7^>flfi3&<fiT-r-5. 

[0 13 9] 2 OH, «j?Ltf3»Jga»ia«*c:^fi£ 

$nfcy'J*yM^tn7^W 1 2 1 «h 1 2 
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2 £rtj«L&-*f<Bgft»g 12 3^124 © 
*gl 2 3U^<y?l 2 B^l/fcAyr'J 1 2 7© 

«*TSg«-rs*«it-^ 1 2 5 Ml 2 

4f5X-f7^1 2 8 ^bfcAy^U 1 2 7(7>m^T^ 
**T£ttSftt:-* 1 2 9 
[0 14 0] H^<**l&^**f >^>^)&^0D*R»tt, 
3 0 let 2 3 <h 1 2 4<D\,*-fnfr\Z 

»#i 3 i ^LTiB^i7^>ffi«B»*K s a"r-&-y-^ 
>^ i o h&*2$.>mMn*ftmT&v7$>2 1 1 

d^sns. ®*ffii 2 4$rffliaLfc*8Rtt«ja#i 

3 2 ^ltit^>^ lOill ©l^tlAMCfiitA-r 

[oi4i] bi i iz&^xiz. 130 ratify >j 

>S:Sft*gl 2 4^atA$-&T(ri-5, d<0#18T«:, K 

mi 2 4©-««it— ^ i 2 9tcti®m$n?^^ 0 

SI 2 4f^T'>'J^y;U05^^;u^ 1 2 2 £rii^T£;tf 

y u >wu & ^(D^m&f&ft&isv titfjisizw 

MZtl, it^^>«»fitftoTRfgl 2 4d^« 
ffi*r^>c «J»2fl 3 2d^<Z)fi^^^>ffi*8»*+h^'> 

>^ 1 1 \zm< 0 

[0 14 2] — !S>81 2 3tC43^Tfi, A-f 

12 6 ^iMTl^t-^ 1 2 5^iim^fTt)n^>o - 
ntCJ:0»»»l 2 3rt<0i&«a*J:#U 5^U*y;UC5 

1 2 1 (C»*$nTUifci«=d-^^>flB0D3fSlJe 
W^IT7><W1 2 l3&>6JR*rr*. J^gib^: 
5S#SefiJciM*R*» 1 2 3j&>£SH»#1 3 1 £^LT£ 
»»aiSl 3 3 1cWj&>*l ^Ml 3 3 7?»^$n 
T««Yfc:Lita, «*^>«R»£LT*f:/*>^ 1 0 

[0 14 3] Mi 2 3coy-r;U^ i 2 i^5©35# 
M»0R*^7U, M12 407>{H12 2 
^+»tc9SSKfiE:»€:K*Lfc^T. 1 3 0, 

13 l»tfl3 2^«JD«AS. fWJP^tC, 7-f7f 12 

[0144] -e^^ *<1>*>&<D#V U>tt«J» 
#13 0 ^LTR»B 12 3 fC«*&^n. 1 2 

3f^Ty-f;u^i 2 i**3fSKric»*»#Lfc«, ffi* 

iSAt^. — Ml 2 4iC*5l>TH, «J»t — ^ 
1 2 WfmAZ&Qyt 1 2 2a>S*«!£jS#jW|£ 
H^-r^o 3 2^LT^S^1 

3 3^n, ^»»59S1 3 3rtTjKftL/£:», iS^- 

[0 14 5] c:Oj:p(CUX> !6*Sl23il24(0 

>mmn\zm&mzftm-r2>zLti&'V£z>. z<vm 
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[0146] ±K<0**ifi»»Ttt, # v »j >* 2 ma 
[Bl] *»K(C«Srt«tBM©-HJ6^»0«j«S:^ 

[02] *»§go*jfi^ffiicffi^&ns«»i«#t#o«i 

[0 3] *»M(D*a^ffilC^tt^ik^*[^*»»«R 
[0 4] *»«©||Jfi^ffi©«lll&»f^€:RWi-S«BSfM 

[0 6] *»K<D*JfiJgJlO»aiI7n— 5=-^-hT?* 
[0 8] **W©«»»lc^ttS«iSj«9l»*KWr 



[0 9] ^J6»ffitC*frt*«»»«^aT*S»gS(7) 

[010] ms^ffi^*5ttsaie«««oAjuy^-f 5 

[011] *Kfi»«^a©flSOSIJfi«!RT*SvU*y 
1 ECU 

RON i o 8i^y^>^ 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



